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THE MORTALITY, BEHAVIOR, AND HOMING OF TRANSPLANTED
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Alteget: Duting the supnners of VN and 1968, 273 Midalan Toamd Saaeehendd Canada geose
(Branty cunaedonndy manmg) were timnglanted about 100 nates tonn i watad Takis senr Doks,
te telease sitee portheist of Hamma, Mbettin, AR transplants weeeised feg Taods ad codmed peck
collars {or Ll fdentilation, A peellishit smortabity of 4 pereent wins caleulatel, Postilight Tocations,
fentity, amd bebuvior ol wamplante were mecorded, Feeding was the siajor daily peedlielt adisiey
of trampluts, umd ocentind pgant intensively ot sontbe amd aunw b Rosident geese were dinnioant
over tansplants, Nuotebreeding resident geese woepe e talegint of tatsgplants than sens beesding
patrs, CThe puatilicht mosenents of tisplants sware bacalized wad as a0 ubt umder e losdeship of
svident blade. Trosplante an elease sites uenpiod by geddent geese dispessed Trom tliese Lk
i sl grnps fenediately after o babiong Hight,  Fone 08 bindy of cacly sev (E) tansplantod
1067, 13 homing female searthogs wore recorded in the spring of 1965, In the speing of 1969, 22
Ternales und 22 snades were obversed on the area Lo o patentfal of 81 males anmd 73 Jemales o
phanted the previons simmer, Howing of seinfing fewales was sigmlicantly (8 < 0.03) higher than
for searding wales. Fiehtydive and 86 perccnt ol e inltial sieldings of searling fetoales in 1S aned
LD voapectinely, were on or witlils, b orile of their relewse sites, S 1909, 32 percent of the initlal
sichtiogs ol yeacking mades wege on or within | omile of their seleaw sites,  Eighty geteent of  the
Wi yearbong Tomades o pais vel dionships dugisg TGS ad 196, with 05 pocent ocomlng on
the study wiea. Females apprinedd atteactod o thele 1elease sites whether they swore patied or uns
pdtived, Sivtyerlpht penent of the searlme niates showed paining tembencies In 1969, “Twentvaeyen
pereent ol these pair aowedations swanned on the sty arca, O the seading nades netaning, only
those fsemiing pasr aveiations tepaitied on the stady aea Ton 30 days o longer, Appaeently e
vles ware gnore wittacted to e Temabes I the paie associations than b their selease sites, The ks
oy of some ol e searhing Teralis appeaned 0 beanne ntstabde just prior 0 the sumier oll
migration, Noo Zoyeuteold mates were bnown to lee to e ea. Five 2oyearald fomnales donwd

tand palred an thelr release viten, Une 2yeatash] Temabs nested amd sicevssfully rabed o brood
ol 73 gantigies,

The naturad dispersion of large Canada
geese throughou! theie originad breeding
ratwe, as delineated by lanson {(14965),
an best be deseribiedd as show, even under
optimin. halitad conditions. ‘Fhis ek of
pioneering may e due to certain physio-
foival aund Behavioral diagacteristies, Mayr
(1912} stated  that  strong  intrafamily
bonds played an impostant rofe in the
subspeciation of Canada geese over areas
where geogrphie barriers were Taching,
With reference to geese a generad, Juhns.

ward (1963) attributed slow juerease in
ntmbers and lack of gene mixing to de-
fayped imaturation and pesmaneney ol pair
bonds respectively, Sheroad (1967} con.
firmed e fornsation of both padr aud intea-
fumily houds. fle abwo found o Lk of
dispersion from the natal area, particully
by fennades,

Beeause Canaday geese are important for
ther acsthetie and sporting qualitics, biol.
ogists have altenpted  to artificially s,
tallish local breeding populations by using
aptive flocks or by trusporting and re.

YA int conteibation frma the Alberta Fisk il

Wildtife Division and the Zoology: and Entonadoy
Depatitnent, Montana Stule Univessity, Bozeman.
Pobilishied as Juneoad Serdes 1580, Montany Agrie
sultural Experiment Station,
TPhesent Addieas: 11 2%

Avenns,
Calieary 43, AMlwrtu, Cananla,

NoAw,

feasing  fuventles,  These attesspls have
produced varfable sesufts, Pirnie (10938)
concluded that the restocking of Cuanda
geese by captive flocks was successful iy
sauthierse Michigan,  Williams and  Kalme
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bach (1913:167) studied logtand recov.
crics of Loth captive and  transplanted
juvenite Canada geese and stated, ™+ they
show no tendeney 1o retnrn to the arca
fromy which they cume.” A steady increase
in the production of wild goslings at Seney
Refuge from 1934 to 1943 was attrilaed
by Jolimson {(1947:23) ta the development
of a focal breeding population from a cap-
tive flock. I assessing the use of captive
flocks for the restoration of Canuda geese,
Nelson (19637 suggested that quantitative
evidener relating ta the positive and nega.
tive results of such proguans was lacking,
lte reconenended that intensive rescarch
e conducted 1o asess Riture restoration
1ojuets,

T he purpose of this study was to quanti-
ttively assess the mortality, bebavior, ard
homing of juvenile geese that had been
trumaported by artilicial means fram their
natal area to some distant point and re.
leased.

The periods spent in the fichl during
this study were as follows: 1967, carly
June throngh early September; 1969, late
March through carly September; 1969, lite
Murch through May,

1 wish to eapress my gratitude to the
fullowing for their contributions to this
study: R L. Eng, Montann State Und-
versity, for  techuleal supesvision  and
guidance In preparation of the manuseripts
WV, Wishart for initinl project planning amd
field ssistance; C. Laey for ficld assistance
and use of Ducks Unlimited banding rec.
ords; 0. Giimsdale and A. Paulsen for in-
vestigations and reports of loeal  binwd
recoveries; E. Ewaschuck for reports of
neek-collued geese; personnel from Ducks
Unlimited (Canada) and the Alberta Fish
and Wildlife Division, for assistunce in
banding and transplant operations; and to
my wife, Penny, for paticace, encournge-
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Fig. 1. The study 0'eo and location of yudy lakes in south.
eoifetn Alberva,

ment, and assistance, “The Atberta Govern.
ment, Fish and Wildlife Diviston, provided
me with n vehfele and financinl support
cluring the field work portion of the study.

DESCRIPTION OF THE STUDY AREA

The study area was loeated in south.
eastern Alberta within 30 miles of the
Town of flanma (Fig, 1). This region is of
glacial origin {Wyatt 1938-1943) and is
charncterized  topographically by  geatle
unclulations interspersed  with hills ad
creek drabuges, Loeal land-use practices
are primarily agricultural with the greatest
empliasis on deylamd grabn faoming and
cattle ranching.
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A complete wnd quantitutive desceiption
of e vegetatlon foand on the area is given
by Coupland (1950}, lle deseribed the
vegetative cover ax “mixed  praieie” with
the dombnant grasses helng spear geoss
(Stipa comala), poreupine geass  (Stipa
spartea var, curtiseta), and blue grumma
(Bouteloma pracifis),  Fringed sage (Ar-
temista frighda) is the most abindant forh,
while suowherty  (Symphoricarpor ocel-
dentali) and cose {(Rosa spp.) are the
most common shrubs,

The elbmade of the area represents Hint
typlcally found i north temperate  con.
tinental reglons and Is classed as a coul,
semdaricd type {(Coupland 1930), The mean
nverage pmual tempernture ix 364 17 with
monthly averages varying from 6.0 F in
Jatmary o 643 ¥ in July. The average
annual precipitation §s 1454 inches. Cli-
matic  information  was  oblained  from
the Cunadian Departinent of ‘Transport
Weather Offices at Edwonlon aid Coro-
tution.

A lnck of permanent uastural water bodies
throughout this region prowmpted Prucks
Unfimited (Canada) to construct over 175
dams in the arca since 1340 to provide
stuble habitai for waterfowl productfon.

METHODS

Lakes with resident breediog geese and
those without were deliberately  chosen,
The lakes abo satisfied these eelterfa: (1)
& inhimn floaded area of 50 acres, (2)
the presence of potential  goose-nesting
habitat, {3) an abundant food supply in
or near the water, aud () accessibility
to the vhserver,

Geese usedd for ransplanting were trupped
on impoundments about 100 miles south
of the study area near Brooks, Al
berta.  The binls were aged and seved
using plumage and cloacal chamcteristics
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as smnmaeized by Hlansen (1962). Goy.
lings were further aged 1o the nearest week
from plumage descriptions presented by
Yocom and Harris (1063). In addition to
leg Dinds, al! transplants recelved colored
flexilile plastic collurs  (Sherwood 1006}
bearing letter-numeral combinations to per-
mit field identification of fudividua! geese,
Sherwood found that goslings older than
7 weeks exhibited higher collar retentfon
than goslings in younger nge groups. Only
(lightless goslings between the ages of 7
and 8 weeks were ised. The teansplants
were batded and cruted at the trapping
sites, and transported by motor vehiclo to
the study area where cach coliort was
released on o preassigned stady lake in late
afternoon or ut night,

Thronghout the study, all written ae-
counts of goose behavior were continions
aud ealibrated to the nearest minute o
(uantitative analysis,

Specifie obscevationa! techniques were
wed during the preflight perdod. Al co.
hocts were observed from o concealed
position  during cacls day from 1 hour
before suarise to 1 hour afier sunset. Ob.
servational petinds were of unequal dora-
tion, They were rotated among the study
lukizs to obtain data on the daily hehavior
of vach colort.  Preflight wortality was
determined from transplant counts during
the hehavioral observations,

Data concerning activities of transplants
from sunzise until 2 hours alter sunrise, und
from 2 hours before sunset to sunset, were
anaiyzed fn Y2-hour intervals. The analysis
of aclvities prior to sunrise, throughout
the midday (fron 2 hours after sunrise
utitil 2 lieurs before sunset), sad after
sunsel was detenined by grouping the
data obtained fur ench respective time
nerfad, ‘

Transplant activities during the moring
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Table 1. Study Tale sire, and the number, 1e* compasition, and prellight mottolity of gestings trunsplanted lo the sludy
laker during the 1987 and 1948 stvdy petiods,

L1X
Suune Ling 1‘0\»\;3-:& " . P'ans
LN T Lake Sten Lrsum NUAMLR or e S P et Nustngn CeNg
Yram Lans (AvnEs}e (MiLL)e TrANSILANDY M ¥ Lamy lans
LV in * 2385 a0 43¢ 1 pA ] { 2
2 167 Al Al 24 22 | a2
3 01.3 3.1 a7 235 a3 0 13
Sulitotaly 1036 {3 1]
141y * alang wlwwve At 21 o0 L} ]
3 above wlnive 817 18 ng b 5
o 520 34 13 ] 2 | H
5 1783 341 23 ] 9 | {
Subitetaly 137 Y] i
Tatal 273 132 111 12 4

¢ infarmation sbiabivest from the Hanua vitice of Ducks Unlinited (Catadad,

® fimifent vree pureent,

* Threw (tamplanty, latehd § tnfles from Stady Lake 1, were incloded in this grgp,

and evening were divided into three gen-
eral eategosles: (1) feeding, (2) resling,
and (3) preening, bathing, and/or drink-
ing, The activities In eategory 3 were
assessed a8 one generd activity beeanse
they all frequently occurred shanltanconsly
within a group. Midday activities were
stparated inte four categories: (1) feed.
ing, (2) resting on water, (3) resthuyg on
land, and {4) preening, bathing, und/or
drinking.

Greater mobility of the olserver was re.
fquiredd to olitain postilight data. Al ac-
cessible water hodies wd fields within the
houudary of the study area were checked
dally for geese (Figo 1), The location.
identity, aml Dehavior of ail tansplants
were noted. Only during extended chserva-
tiuns of postilight behavior did 1 attempt
to remain concealed,

During the study, five Ducks Unlimited
reservoirs were used as study lakes {Talile
1), In 1067, 138 gosttugs comprised of 68
miales und 65 females were transplanted to
Study Labkes 1, 2, and 3. The 1968 trans-
plants were placed on Study Lakes 1, 3,

4, wnd 30 This latter group totaled 137
sustings, 81 of which were males, Because
of inseenre water levels resulting from o
lack of spiing runoff in the area of Study
Lake 2, this lake wuy not used o the 1908
transplant progeam,

RESULTS AND DISCUSSION

Pratlight Period

Mortalitg—One  gosling  died  during
transplant operations. OF 273 relensed, 281
or 90 pereent sopvived to fight {Table 1),
The preflight martafity varied on individaal
study Likes from 13 percent on Study Lake
3 in 1967 to no mortality an Sudy Lake |
in 1968, Cosling counls made 3 days nfter
the time of their release on three of ke
study lakes indicated that the major trans.
plt losses oceurred within 2 days follow.
ing thelr relense,

Coyates {Canis litrany), long-tailed wea.
sels (Mustels frevatn), badgers (Taxidea
taxus), striped skunks ( Mephitis mephitis),
marsh hawks { Clrcue cypinens), and Swain-
son's hawks {Buteo swainsonly were pros.

- e - ——
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Fig. 2. Daily preflight ottivity of unmploated gostings.

ent on the study area. Eleven usnsuccessful
attempts by mameialian predators to cap-
lure transplanls were observed. Goslings
lypically reacted to the presence of a pred-
ator by heeding alert warnings of uther
birds and moving offshore inte secwre
water, Once an the water, the transplants
became very curions abowt the intruder,
uswally folloslng it as it teaversed the
shoreline.

Daily  Acticities—Apgroximtely 165
hours of ubservitions on preflight activities
were obtained, ‘These nctivities and thedr
relative mngnitude throughout the day-
fight hows wre graphically presented in
Fig. 2.

feeding was the mujor dally activity and
showed n sharp increase from dawn until
suntise when 100 pereent of the observed
wostings were feeding tntensively, Intensive
feedin, was maintained untid a half honr

after sunrise. A steady decline in foeding
followed, At 2 hours alter sunrise, (9 per.
cent of the tramplants were feeding, Dar
ing the midday period, feeding comprised
38 pereent of dhe gosting activity, Though
feeding activity Muctunted throughout the
widday period, at no time did its duration
or Intensity equal that observed §n the
ntarndug or evening. Feeding aclivity in.
cretised steadily from 58 percent, 2 hours
before sunset, to 1M percent al sunsct.
This was [ollowed Ly a rapld decrease in.
feeding activity as darkness upproached,

The tremendous energy requirements for
growth and feather development by gos-
fings (Hanson 1985, Willinms 1967) is re-
flected in their daily activity, In my study,
tramsplants from the age of 7 weeks until
flight speat over 38 percent of thelr day.
time activity feeding,

Throyghort the daily abservational peri.
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uds, resting vainded inversely with feeding
activity {Fig. 2). Midday activity data
show that 38 pereent of the resting oe-
entred ot water, Al eatdy morning e
Lite Cvening resting sites were on istands
or luw, narrow peatnsulas, Willlams  1967)
tepotted the use of similue arcas by resting
Canada grese.

Al intensive Feeding pestods were use-
ally followed Dy drinking wul preening
activity,  The duratton of such activity
vared direetly with the duration and n.
temity of the feeding poriod preceding it
Bathing uclivity ncenrred more frequently
during the midday period,  particularly
during hot weather, As darkness eusued
and feeding nctivity  declined, all trans.
phants drank for u short time then preened
extensively prior o thelr night rest period.

Soclal Behartor.—~Among the trmmsplants,
wales displayed a slightly higher domi.
wanee than did femates, Fifty-tbree pers
cent of 103 ebservations of dominance
displays were by males. Williams (19457
122) stated that, “Essentinlly the male
controls the female , .. and oldes, higger
birds get the decisions over  younger,
smaller geese” Necent studies of Canada
geese by Raveling (1968, 1967, 1969) have
shuwn the dominant sole of the gander in
famlly and flock behavior.  Both Tlanson
(1963) and Williams (1967} confirmed
that males are normally slightly larger than
females of cqual age. Trousplants of
vither ses ths  acre abviously younget or
sindler than the others asswned 1 sub.
onlinate role in all avtivities,

Resident adults and goslings were domi-
nant over the transplants at all times, On
many occashms resideat goslings, regard-
less of age, were ohserved to dominate
transplants. This confirms Hanson's (1963;
1538) statemnent that, “Tha . . . hinmature
separated from its family was clearly at

s e 3 e
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table 2. 1987 aed 1958 lall mave orhi
N, o
Shad iUy Uy No, ur
un AWy | MUY AR

Atuk o Mo ihrn

LYTYT hLank A ren Mk Pnvg
L Y Vation Uous L
Lahe ! 1Tl ] 0
oyt 1 put]
faike 2 11T} 1] 1]
Lathe 3 HHiy i 1
K | 1
bake 4 1968 ] |
take 5 st 1] i

o Heslibent sdubte prasent ot the stids Sale

the fiottom of the peek osder .. Boyd
(1953) wd Wl (1931) wlso ulnerved
these social relationships among geese.

Varving degrees of toleranee to trans.
plants were ehibited by mdult geese on
some of the sty lakes. The hreeding
status of resldent adults was  influentinl
in thele behavlor toward the tramplants,
A single, nunbreeding wdult was olserved
to wssuciate continsously with the trans.
plants placed on Study Lake 3 in 1968, The
nonbreeder uimed the transplants imsedi.
ately after tey were placed on the lake.
From this time on, it assumed the dominant
role, showing leadesship in all daily ae-
tivities. The amount of toleraoee eahibited
by resident breeding pairs to the trans.
plants appear d 1o be dependent on the
age of the resident goslings. In general,
more tolerance was displayed by resident
adults whose goslings upproached the nge
of the transplants, 1o wild or seni car
populations uf Camadi geese, browd aon,,
fug commonly ovears as the goskings in-
croase In age {Brakhage 1965), Adoption
of these mired Drowds s usiadly by the
domtnant palr in the hromlivg area £Sher.
wowd 1967 ).

Postilight Peried

Recoveries—~Twenty.eight direct recov-
eries of trunsplants were reported during

. FTAFTICTERY Y
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the 2.vear stady period, hds included 23
recoseties from the hunting season of 1967
and T from the fall of 1968, Two indirect
tecoveries have been reported te dute,

Behavior and Acticitlee—~The presence
of adlults on study lakes had a noticeable
cleet on the movements and flock unity
of tumsplants relsed on these  Takes
(‘Talde: 2}, The postllight movements of
trunsplunts under the guidance of sesident
geest were more localized than those oly
served fur transplts without adult leadoer.
ship. Eigltyesix percent of 63 full postflisht
observations made durlng the 2.year period
were of transplants from study ikes where
resident adulls were presemt.  Forty-three
prreent of these slghtiugs were of trans.
plants onor within B wile of their selease
sites,

Although  many  tramsplants — altudned
flight less than 1 week after their telease,
an aliractiors to the resident hirds appeared
to inhibit their emly departure from these
lakes,  Initia) movemenls of  tramsplants
awiy from these sites did not ocenr until
the residents attwmed flight. At this time,
all surviving tranaplantx lefl these lakes as
a unit under the leadeeship of the resident
hitds. From subsequent postflight siglt-
fngs, it was apparent that this relationship
Between residents and transplants remained
intact from late July, when initinl maove.
mients were observed, until cardy Seplem-
Ler when my final observations wete inade.

1t appeated that when transplants were
plicend an Jakes oceupied by resident geese,
the resident adults were adopted as foster
purents by the trumsplanted goslings, It
aba appeared that the dominance of the
transplints as a anit, relative to other geese
encountered in the urea during their {oll
wmovements, was dependent oo the socinl
stutux of the adopted restdent birds, For
example, on three occanions during the fall

of 1904, 1 observed the transplants from
Sty Lake | and Study Lake 3 field feed.
fog together, amd on three other occasions
I observed these same two groups feeding
atd loafing on Study Lake 5. Throughout
all of these olservations, the transplants
from Dboth Jakes cvaained as distinetly
separate units, The restdent family leading
the transplants from Study Lake | was
compristd of a dominant pair with five
goshgs, wherens the  transplants  from
Study Lake & were led by a single adult,
This differcnice In sockal standing between
the two flock Teadess allowed the geoese
from Study Lake 1 to dominate those from
Study Lake 5. Apparently the residents and
trunsplants from Study Lake 1 woere acting
as one livge family anit. Vs social order
designating an adult paie with o family
dominant over a single adult follows that
deseribied by Hamson (31963) sl Willlans
(1967).

Of nine fall postilight observations ouude
of transplants from lakes withont resident
adults  present, only one was  recorded
within 1 mile of their release ste. These
data Bxdicate that  transplanted  goslings
placed on Jakes uniphabited by resident
goese dispersed from their release sites
hnedlintely after attnining flight,

CGoslings released on lakes withont resi.
dent birds showed little Rock cobierence.
When goslings on such lukes became adept
at ight, they immediately departed from
thefr release sites.

Yearling Activitios

Hloming: Fenudes—~Duriug the spring of
1968, 210 sjghtings weve made of 13 hom.
ing geese. All were fetaales {Table 31, and
were from a potential of 88 female gotings
transplanted the previous summer. In the
spring of 1969, 119 sightings of 22 heming
females were made, The latter were from



720

Journal of Wilidlije Munugement, Vol. 31, No. 4, October 1970
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a puteatinl of T3 females transplanted in
1908, Caleulations fn Tuble 4 indicnte
that theoeetically, 43 and 71 pereent of the
surviving yeurling females from the 1967
and 1968 transglants respectively, eshib.
lted homing tendencies.,

Eleven (83 percent) and 19 (56 pereent)
of the respective 1968 and 1969 initinl
sightings of the homing feinales were on
or within 1 mile of the hake where they
were released the previous year. With the
exception of 2 females, later ubservations
confinned the snovement of all homing
females back to their hume lakes. No
marked transplants were sighted at the
trapping sites fn the Brooks, Alberta arca
(C. Lacy, personal communication) during
the study period.

The spring water conditions on the study
lakes apparcntly fufluesiced the movements

of the homing trausplants relative to their
release slies, Throughout the 1968 spring
alnervational period, Study Lakes 2 and 3
Licked secure water areas while Study Lake
1 possessed o aelatively Jarge, secare body
of water. Data presented in Table 3 show
that 56 percent of all sightings of homing
females from Study Lake 1 were on or
within 1 mile of this lake. Only about 30
pereent of all observations of transplants
homing to Stwdy Lakes 2 and 3, respee-
tively, were recorded on ar within 1 mile
of these likes. In the spring of 1968, an
abundance of water was present on the
study area. “The atteaction of tempotasy
water arcas to the homing females Is re.
flecied in the pereent of sightings on or
within 1 mile of the home lakes (Talle 3).
Females homing to Study Lake 1 were
observed only 50 percent of the time
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(n = 80) on or within 1 mile of this lake,
Sixty-vight and 90 pereent of the sightings
of homing femades from Study Lakes 3 and
5, respectively, were on or within 1 mile
of their home lake, The latter percent may
be questianable due to acoess difficulties
which limited the number of observations
un Study Lake 5 in the spring of 1069,
No yeartings were known to home to Stady
Lake - in 1969.

The 1908 homing female  tnsplants
arrived on the study area cver o 3H-day
period from March 23 to April 23, bath
dates fnclusive (Fig, 3). In the spring of
1969, the initinl arrival of homing fomales
was 1 weeks l.nlcr. the blids arriving over
a period of 27 Jays, from April 10 to May
6 inclusive. When graphically illustrated
tn ¥Fig. 3, these data show a greater num.
Ler of inittal sightings (69 percent In 1968
amd 91 percent in 1969) during the first
hall of vach respective time period, sug.
gesting o more intensive yearling move.
went at this time,

‘The late arriva) of yearling females in the
spring of 1969 was probably due to per.
sistent and severe winter weather condie

.

P e m e s mma smmens e ean

Clibsguare valon ot 30 fwliater malye ohibit

tons. Although the initink 1969 arrival was
later than that of 1068, the intensity of
movement was gredter i the spring of
1969; 8 percemt of the yearling females
arrived within the first 10 days following

the initial sighting. Only 31 percent of the..

vearling females arrived within the sume
thine period in 1968,

Hloming: Mules—0Of 88 males trans-
planted fu 1967, notie were known to home
to the study aren tn the spring of 1968, A
single observntion of one male was re-
corded in the late spring of 1908 us it
passed through thu study aren with a group
of nmarked geese apparently on a north-
ward molt migration (Sterling und Dzubin
I997). Becowse of fts time of arrival and
length of stay on the arca, the ptesence of
this bird appeared due to chiance. mther
than to a hemning urge so 1 did not consider
it « homing bird.

Puring the spring of 1469, 69 sightings
of 22 homing mitles were inade on the
studdy aren, This represented a caleulated
theorelicn! homing rate of 79 percent for

the 61 males transplanted the previous.
sumier (Table 4). Seven (32 percent) of ,
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the 1969 initind wale sightings swere on or
within 1 mile of their home lahes.

Yearling males spent less time on or nest
their home lakes than did the yvearling
femnales, Data i Table 3 shaw that year.
ling anales spent brom O percent {Study
Lakes 3 and 47 to a manimum o 20 per.
cent (Study Lakes 1 and 5} of their time
on or near their hione ke while on the
sty aresa,

The 1969 spring arrival times of yeatling
males on the study area were simtlar to
hose described for females during the
same time pesiod. Yearling males arrived
over a 23.duy period from April W3 1o May
2 inclusive, with 98 pereent of all olnerved
miles arriving during the fiest 10 days of
this period { Fig. 3).

A vumber of abservations of 1two year.
ting miles were recorded at Bowling Lake,
located approsimately 25 mites west of the
study area (R, Ewaschuek, personal come
thunication).

Fhe fact that no yearling males homed
the study area in 1968 can probably e
wttributed to their homing behavior sather
than o any dexespedilic woertality of the
1967 transplunted  goslings,  Two  males
from the 1967 cohort were present within
GO miles of the study area fn 1969, indieat-
ing that these birds were present in 1908
but had ne affinity to their release sites,
Bt scems unlikely that o sexespeclfic kill
acenereed among the VKT transplants,  Re.
cont studies by Vanght and Kiesch { 1060)
aned Chapman et al, (1969) have shown no
sex imbatance $n the kill of juventle Canada
goese, '

8reeding Behavior

Females—During the springs of 1908
and 1969, 28 (50 percent) of the 35 hom.
ing yearling {emales formed obseevable
puir bonds (Fig, 3). Nincteen {65 percent)

Jenmal of Wilkllife Sanagement, Vol 34, No, 4, Qctober 1970
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¢ 3 Sming arirol ond depertery da‘es, and pa'r statn
of homing yearting geese un thy thudy ara,

of these palr fermations were made on e
study aren,  Becanse of access difffenlties
i e spring of TN9, it s my opinion that
the number of pair formations on the study
wrea was probiably higher than recorded.
When pairing activity is compired for cach
spring period, it is apparent that duriug
the your of early zerivad (1908), only 15
pereent of the females arrived  alremdy
paired. 1n the spring of 1969, when cold
wealher retarded the arrival of homing
birds, 41 percent of the yearling females
arrived iy pale asodations.  Late arrivals
in the spring of 1065 were cither pabied on
arrival or were paired sooner than the
carlier arriving geese in the same spring
period. Naylor 71933), Balbum  (1954),
and Humon (1965) concluded that same
pairing of yearling birds takes place on the
breeding grovuds,
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In this study, 20 peecent of the paired
femades became anpalted in the observa-
tiomaal poriod (i 3). There was atendencey
tor searling fewales t vithes paie o e
canie unpaired fust prior o thelr ol
migeation, Siv females eahibited paic as-
soctations within o weck of their molt
movement, while two females ecame une
paired  during this sume perfmd. Ballon
(1955) obseryed utstabile Bbonds among pairs
valving searding geese, Simdlacy, Shes-
woud {19067) fomud that just prior o their
snener molt, the loyalty between pudred
vearlings began o decline. In this stwdy,
the imstalility of yearling pair bouds was
alwr apparent, Fhree fepmdes from Sty
Lake L were cach olaerved paired (o twa
different marked yearling males,

Previous associations of juventles on the
breediog grounds may huve inflnenced the
chwite of partners in some of the paic tela.
tHunships observed among  the yearling
females. ‘The tansplants from Stdy Lakes
1oand 3 associated during the postilight
pesicd dn the late summer o 1968, 1u the
spriug af 1969, seven of cight pair boneds
involving frenales from Lake 1 or 5 in-
valved males from the appsite lake. Klop-
man (1962) and Sherwood (1967) felt that
early associations among Catnda gece in
fluenced future mate selection.

Pig. 3 indicates a tendeney for femuales
to remaln utizocted to their liome Jakes
whether they were paired or unpadred. OF
23 femules observed for 30 days or ote
on the study mea, 10 (43 percemt) were
nat parred after the Waday period.

Brakhage (1965) reported that nonbeeed.
ing females were tolerated by recklent
hreeding padrs, Inomy study, 12 observas
tious were recorded of yearling nonbresders
closely associating with incubuting adult
females or nowly Tatched resident gosfings,

Only one instanee of intolerance towand a
vearlieg female was obrerved, On this
veeision a tersitorkad ganmader evicted a year-
ling when it approached within 3 1t of an
jacubating goose, ‘
Twentydhires dominance displays were
made by pairs involving yearling female
tamsplants, &3 pereent of which were on
the release sites of the fumales nwking up
the paiss, Soctal 1elation:hips cxbibited by
pades thut included yeatlyg females wery
stinflar to those described for all age-clasaes
by Hanson (1963) and Williams (1967).
On all occasions, pairs that included vear.
lingg females were dotinant over single
birdds bt swere subordinate to older breed.
ing pairs.  Dominance bhetween pairs ine
valving  yvarling  femades  appeared  to
depend upon the size and’ ngpressiveness
of the respective ganders amd ale on the
entlsiasin of the fenales mvolved,
During the spring observational period, a
distinet relationship existed among: (1)
the Hock size in which o yearling female
was fosad, (2) the pair status of the year-
ling birds fnvolved, and {3) the phennlogy
of the Lreeding season, o lute March amld
carly Aptil, the yearling fomales arrived
with lage flocks of migrant Lirds. Follow.
ing theie arrbval, they were observed as.
suciating with smaller gronps of geese on
ar wear their home lake. Onee a pair bomd
was established, the two birds formed o
separate  unit, displaying  intolerinee  to
other binds in the aren. All of the unpaired
yemlinges wsnally assockated ta small groups.
Brakhinge (1963) and Sherwood {1967)
observed simil associntions of single non.
breeding geese. Single amnd paited van.
brealding geese grouped into small Hocks
in preparation toe theie molt migration in
late May, Although increased  tolerance
was exhibited by paired nonbreeders at this
tiwe, il pairs temainesd as sub-nnits within
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the newly jarued flocks. The esxlus of
ponhtecding wre froms e study arva wiss
vapid. In jues, 10 (3% pereent ) wf the 13
it fernake gramphusts left the sady
Aread etner May 22 cnd May 3. oF 10
fomales st were Lnow o feimiss on the
area far over 30 days fu 190, aft Yeft the
Jren between May ) and May 30 jnctosive.
Nu yearling tramplants Were prosent on the
cdy area after My N of Poth spring
prrinds.

Malee—Of the 22 yearling males known
1o home to tis study area i the spring of
19w, W5 (68 pereent) Jeawed palrivg 1emie
encivs { Fig 3} Farr of the mitind palt
formations weee known ig oceur ot the
study ared. Comparable howiug it wese
ot ohiained i thie sprimz of 1968 due to
the lack of homing yearhing males at that
time.

by owe yearling mate was known 1o
wrer o palr relationship and remain b
puired while on the sty apen. However.
wnstalie pait yolatiombiips were nat vn-
Lommun Wwith yearling maks,  Four males
wete vach known to have been paired with
two different spasked Temales. In contrast
o yearling feale behavior, thire was 1o
patked tendency for yemling males to bes
cora pnh’t‘t\ o1 unpaired just prior to the
molt migeation (Vi 3}

Thore wits 0 SUTONE judication that only

patred yeasting inales yemaited on the
study  wred for any duration. Moo

the nine males known to temain o the
idy apea for 30 days of longers were paieed
{Fie. 2). Slerwoo! {1967:3531) found “an
ohvious tendency for the wale yearlings
disperse from el natal areas .. S oAssune
fmg this to be tric, it then appenes that the
witraction hobling the males W this aren
was probably the fetuates mvolved n (he
pair selationshipn rather than altrction
";sscw.huulm\" arcas.

foutnat of wWildhifr Apgonend, vol. 35 No. 4 Octabies 1976

Two-Year-Old Homing and
Breeding Activities

Femples—Tive fomales Wt knawn to
Lo ta the studdy areid ws g.year-ohl hirels
w the spring of o These Ligds wepres
aented 38 prereent of the 13 Towing yearhing
ferales pbserved i 190% amd 7 prreet of
e 68 juventte females rsplanted in
. Two uf the five fernales were hisds
that bl hees coteused as goskings ou lakes
unaeenpicd by residunt geese.

Pese ol acoess Qiticntties 0 LN,
only v of the five fomalec WS inttindly
siglitedd on its home Yake 1lowever, all of
the hirds wese eventually phsers il on thelr
selease sites. AN of the heming ‘?.-)'cnr-nhls
were initinity sigted fram Aprit 11 to april
17 Inchusive.

Palting activity Ly the 2-}'cnr-nlds Wis ape
parently conlined ta the breeding grounds.
sherwoud (1907) similasly fouted thut th
pesting grovimd wis the location of all tewe
pairing acthvity, Twe of the Hue feeles
were nitially obwurved ns single birds abont.
g antd 10 wiles aorth of their espective
hoe lakes Within 4 days. Both biteds woere
sighited hack on their reapective el siles
paired o wumarked gamlers.

The other three fuales were vach ind-
thally alserved n @ pair relntionship with
matked yearlivg males. Subseguent sight-
ings of one of these bieds indicatedd bt
e attempted 0 pair with twe utarked
vearling males wwd oue unmarked mile
within a 3-day poriod. Another of these
a.year-old frmales was olserved pired o
two marked vearling males pver o perind
of 2 days.

Veow my phservations it appearedd thad
gnce the females areived on the snaly arew,
thege wias # marked nrge © seek st a suite
avle mate. The mate selection did vt
apprenr apubive Lut, ou the comirarys up-
preared o8 s evnluation procuss fnvalving

e e o maete ¥ o v e P et
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a bried counting pechnd Tollowed by accepts
ance or tefetion of the male. Rejection
of males appeared te e corcelated with
thedr dnability o eabibit “domininee” {Col-
lias and Jahn 19592:4%2) ip e fuce of rval
mithes,

I this study, ome the mate selection
was made, all of the Sy carold females
attempled to establish i pesting werritory
un thelr yesprative release sites, Al five
prairs were evicted by amnarked paies that
ailisequently tested on these areas,  Onee

veted, the paired trmplants were neser
uinersed og thelr telease sites for the dua
tion of the breeding pesiod, Oply two of
the five paired tlemides were obsersed on
the study arca during this thne,

From Aprib 15, when the pair was
evicted, until May 0, when they were Jast
olaerved e of the two remadning pairs
stayed ou Study Lake | focated about 10
miles aorth of the female’s home Lake, This
pair defended three specifie arens on Lake
I but no sesting attempl was e,

Thee other temaintng pair established
west on a soll impoandment about L5
miles cast of the Temale’s 1967 ref ase sfte,
This pair successfully hatched and raised
five goslings,

Craighead and Stockstad (1904:62) found
between 27 and 36 percent of native wikd
. e moffitti 2-year-olds nesting in Montana.
Rrakbage (1985:730) mixl Sherwood {1067
331), respectively, In their studies found 33
and 80 percent of thie B, e maxiing 2-yeor.
olds nesting, In this study, one of the five
honming 2year-obls wis known to aest in
the mene Althoy ghomy data were linited,
I el a Digher percentage of the 2.vear-olds
would have nested on the area had compe.
tition for nesting sites no! Inten ns grent,

Miales.—No 2.year-old males were known
to home to the study area. The inale ob.
served passing throngh the study arca on

w molt movement as o vearling 0 1908 was
located about GO miles south of lts release
site @0 the spong of 1969, This bivd wies
puirend to an samarked ncabating temade,
A single observation of another 2y ew-pld
male was made at Dowling Lake abont 35
miles northiwvest of its velease site (B, Ewas.
chuck, perscoad  communication).  The
brevding status of this bird was unhnown.

DISCUSSION

The attactunent of adull widerlowd 1o
thele nesting gronds, migration ot es, und
wintering grouds has been demonstrated
in iy studies {Willlams and Kalinbach
1943, Sowls 1933, Bellrose 193%), Becauwse
of this Fuming behavior, the o of free.
Hying adults as transplants would defeat
the prrpese of such programs. Vor man-
agemert  purposes,  only  juvenile birde
should be wsed for v tetfow] transplant
operations, Tu this study, 7- and S-week-old
goslings appeared to be y desdrable age
graup to use for transplanting.

Canada grese have  characteristieally
shown slow disperston inta new breeding
arcis, and in recent studies Dy Sherwood
{ 197y, a stronz attachment of femele geese
to their mual aren was obsersed, By con-
trast male Canada geese {Sherwood 1967)
show fess tendentey to home to natal arens.

In this study, male homing was less spus
cifiv than fewale homing and over the 2.
vear period, the seturm of males to the study
arca was sivnificantly (P < 003) lower
than that obsewved for fomales. Males ap.
prared sttracted 1o the females rather than
to their refease sites, theeefore the wc of
male trunsplants would probably hase little
merit if the tranplant sites were located
ot an arei where spring pigrations were
known 1o enist. Female transplants homsing
o such an arca would lkely attract and

lold miales moving through the area, There.
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fore, goshing transplant progroes shoulld
leant heavily toward females when such
programs are conducted i arcas not iso-
lted from normal gouse movements,

The apparent influence of carly assocla.
tions on teansplant pairing may warrant the
wse of nules In areas bolated from migea-
tional activity, 1o such situations, the fall
assaciations of varlous coliorts or cohort
fragments may influence homing males to
remain on the area with some of the bowme
ing females. The effectiveness of male
transplants under such ciecumstances de.
serves futther investigation.

Athough strong hening tendencies of
yvearling female waterfow] may inhibit tho
ploncering of new breeding hiabitat (Hoch-
basm 1835}, this same behavioral trait
could be used to an advantage in waterfowl
management when applied to transplant
progroms. Maost successful teansplant pro-
grams have been those using species whose
females exhibit a strong alfinity to their
matal aren, B3 ounse yearking female Canada
geese display this character, one would
mpect these birds to prove useful J trans.
plant programs.

The transplant progrun altempted in
this study verifivs the homing and breeding
of 2-veur-old female Cannda geese on or
near the sites where they were relensed as
goslings. These results indicate that the
homing belhavior of Cunads geese Is o
learned process and is not fnoate in its
origin. If the latter was affirmative, the
geese fnvolved would have hamed to their
true natal owea. 1t appears that female
Canada geese home to the specific site
where they learn to fly as goslings.

The transplant release sites shoukl be.
charaeterized by: (1) a pernmanent opeu-
waler body to serve ns a scenre gosling
retreat from predators, and (2) an abun-
donce of available vegetation that could be

Journal of Wildlife Management, Vol 34, No. o, October 1970

wtilized us o foudd souree by the transplants.
A number of aitractive nesting sites showld
be present to acconmmodate tuy potential
breeding birds that home to the arew,
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